A direct method has been described which makes possible a specific assay of progesterone in rat serum without extraction.
Previously progesterone has been assayed only by bioassay, which was time-and money-consuming and had poor sensitivity and low accuracy.
Although development of the radioimmunoassay (RIA) of progesterone opened a new era of reproductive endocrinology, initial RIA (van der Molen et al., 1965; Johansson, 1969; Lurie et al., 1970) had required complex extraction and purification steps, followed possibly by thin-layer or column chromatography.
The availability of highly specific antisera has eliminated the purification step from many steroid RIAs (Furuyama et al., 1971; Dighe and Hunter, 1974; Riley et al., 1972) .
However, there remains the problem of endogenous steroid hormone binding proteins.
Measurement of serum progesterone requires an extraction step with organic solvents to separate the progesterone from serum.
A direct method omitting extraction would save labor, time and the cost of assays.
Such a method has been proposed for several studies in animal and human serum (Haynes et al., 1980; Stupnicki, 1975; Stupnicki and Kula, 1982; Schanbacher, 1979; Mertens et al., 1983; Jurjens et al., 1975) The coefficient of variation at each point of the standard curve varied from 5 to 10% and 2 to 11% for the direct and extraction method, respectively.
Precision
The intra-and inter-assay variance was evaluated by triplicate measurements of the same assay and in five different assays.
Specimens were analyzed in triplicate by the direct RIA method, and single extracts of specimens were analyzed in triplicate by the extraction RIA.
In triplicate determinations of 12 samples in the same assay, which values ranged from 17.1 to 1177.5ng/ml, the coefficient of variation was 5.5% for both methods (Table 4) .
Interassay variance for both methods is shown in Table 5 .
In five different assays, the coefficient of variation was 8.7% and 6.7% for the direct and extraction method, respectively. Fig. 3 . The recovery of various amounts of progesterone added to rat serum. These data were collected on five separate days with the extraction method on a single extract and on five separate days with the direct method.
Accuracy
To assess analytical recovery, we measured progesterone in 8 samples by both the direct and the extraction method. Fig. 3 As summarized in Fig. 3 , the recovery for the direct method averaged 96%, while the mean recovery for the extraction method was 103%.
Comparison of the direct method with the extraction method for progesterone in rat serum
We measured progesterone in 12 specimens from rats ranging from 10ng/ml to 1280ng/ml serum.
As shown in Fig. 4 , results obtained by both methods agreed well with each other (R=0.997, P<0.001).
Peripheral serum levels of progesterone at various times during the estrous cycle.
Serum progesterone concentrations, which were assayed by direct and extraction RIA Table  4 . Intra-assay precision of progesterone determination. The intra-assay variance was evaluated by three determinations of the same samples in the same assay. These nonhormonal components in serum have been shown to exert nonspecifiic effects in a direct progesterone RIA. In the direct RIA in this paper, steroidfree serum was previously added to the standard curve tubes in order to circumvent these nonspecific effects.
These methods had been reported by other workers (Haynes et al., 1980; Stupnicki and Kula, 1982; Stupnicki, 1975; Ogihara et al., 1977) .
In the direct RIA method mentioned in our report, the components in serum inhibited 125I-progesterone to antiserum in a concentration-dependent manner. 
